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1 Attempts to establish predictable controls over such structures have required the use of model systems that can be easily manipulated to probe discrete properties that contribute to extended packing of simple building units. 2, 3 While the design and construction of ligand frames has been the major strategy for fabricating infinite arrays of synthons, 4,5 noncovalent interactions have also been observed to impart significant effects on the geometry and topology of coordination polymers. Because Ag(I) cationic complexes display flexible coordination geometries and are readily synthesized, they have commonly been utilized as building blocks of coordination polymers. Structures of the coordination polymers of such Ag(I) synthons can be tuned (a) by altering ligand geometry, rigidity, or functionality, (b) by exchanging the counterions, or (c) by altering the solvent system.
5 Ag(I) centers have also been shown to exhibit metal− metal interactions that strongly influence the conductive and luminescent properties of an extended structure.
Closed shell d 10 −d 10 metallophilic interactions are known to afford multinuclear aggregates and three-dimensional networks with novel and diverse structures. 6 Early examples of such metal−metal aggregates were predominantly derived from Au(I). Theoretically, ready formation of these aggregates was attributed to contraction of the 6s orbitals resulting in the admix of 5d orbitals to effectively reduce the population of the 5d valence shell. 7 In general, Ag−Ag (argentophilic) interactions are weaker than Au−Au, and are strongly dependent on the corresponding coordinated ligand frames. While ligandmediated processes contribute to global supramolecular structure, intramolecular interactions also strongly dictate the microarchitecture and can have a profound influence on the physical properties of the polymeric system. One such example is [Ag(2-AMPDPN)X], (AMPDPN = 2-aminomethylpyridinedipropionitrile, X = CF 3 SO 3 − , ClO 4 − , and NO 3 − ), where modulation of the counteranion grossly directs the structural topology from a three-coordinate one-dimensional ladder, to a four-coordinate one-dimensional ladder with Ag−Ag interactions, to a two-dimensional helical network, respectively. 8, 9 In the present work, we report the synthesis and crystallographic characterization of analogous Ag(I) structures that vary only in the selected counteranion, namely, [Ag(PyOH ) were observed when a tetrahedral anion was chosen as the counterion (ClO 4 − and BF 4 − ) while three-dimensional polymeric Ag(I) chains were noted when the octahedral anion PF 6 − was employed. Although the distinct argentophilic interactions were hypothesized to be driven by the geometry of the counteranion, crystallographic data highlighted strong π−π interactions between stacking pyridine ligands in the ClO 4 − and BF 4 − analogues (centroid−centroid distance of 3.569 and 3.541 Å, respectively), a feature capable of contributing to the Ag−Ag interactions observed in these structures. To explore the possibility of a truly anion-driven argentophilic interaction, we have employed the pyridine derivative PyOH in the present work. This pyridine-based ligand contains a flexible terminal alcohol group capable of disrupting the π−π stacking of the pyridyl rings in addition to secondary interactions with the metal centers and/or the counteranions. torsional angles in the plane orthogonal to the Ag(I) dimer (0.5°and 6.8°). The Ag(I) dimers stack in a staggered fashion impeding long-range π-stacking of the aromatic ring systems. The terminal oxygen atoms of the PyOH ligands weakly interact with adjacent Ag(I) centers of the dimer, namely, Ag1···O Ligand 2.794(5) Å and Ag2···O Ligand 3.540(4) Å. The Ag···O interactions may contribute to the observed spatial orientation of the terminal alcohol groups (torsional angles 5.5°a nd 158°) that outcompete intermolecular H-bonding. The NO 3
− ions of 1 function to balance the charge of the complex and are embedded within the void spaces in between the dimer units. The NO 3 − counterion does not appreciably interact with the ligand units of the structure, but instead weakly coordinate to the Ag(I) centers through an oxygen (2.862(5) Å). Overall, the absence of strong intermolecular interactions between the ligand π-system or the terminal OH groups suggest that the structural topology observed in the extended structure of 1 is not guided by the PyOH ligand but by the NO 3 − counterion. Exchange of the trigonal planar NO 3 − counterion with tetrahedral BF 4 − in 2 resulted in significant structural changes in addition to slightly longer Ag−Ag bond analogue 1, the methanol groups of the PyOH ligand are oriented in an anti-fashion, while in structure 2, they exist in a syn-fashion. It may be expected that spatial arrangement of the OH groups of neighboring PyOH ligands in the dimeric units of 2 would promote H-bonding interactions that would enhance the argentophilicity of the Ag(I) centers. However, this was not observed presumably due to tilt of the pyridyl moieties.
The crystallographic structure of the triflate-containing complex 3 displays a zigzag orientation of Ag(I) atoms along the c axis, in a Ag1−Ag2−Ag1′−Ag2′ fashion, with Ag1−Ag2 and Ag2−Ag1′ distances of 3.546(4) and 3.885(4) Å, respectively (Figure 3 Crystal Growth & Design interactions with distances ranging from 2.706(4) to 3.553(5) Å. It has been proposed that strong repulsive electrostatic interaction contributes to the instability of Ag−Ag bond formation, validating common ligand-supported strategies to push such argentophilic interactions. 11 Structures of the present Ag(I) complexes 1−4, however, arise principally from interactions with the anions and H-bonding. Catenation of the Ag(I) atoms along the c axis is stabilized by the extended long-range noncovalent interactions in structure 4. As a consequence, the delicate clear needles of 4 are grossly unstable and decompose when exposed to light, resulting in physical disfigurement and discoloration of the crystals. It has been shown that the effects of high-energy radiation on silver salts are markedly different between NO 3 − and ClO 4 − . 12, 13 Observations indicate that the NO 3 − group of AgNO 3 is primarily the electron gaining center, while exposure of silver perchlorate salts to high-energy radiation typically results in reduction of the Ag I center to Ag 0 . Symons and co-workers illustrated this point using Ag(I) 
